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(54) Title: A FULL-LENGTH POLYNUCLEOTIDE CODING CHICKEN TYPE H COLLAGEN AND THE USE OF IT 

(54) sua -nmm^umj&ms s tt^MttKj&g axjb* 

(57) Abstract: The invention disclosed a nucleic acid molecule including a full-length polynucleotide coding chicken type II 
collagen which can be seen from SBQ ID NO:l, a segment having the same biological function with it; and a chicken type n 
collagen coded by it The invention also disclosed a method of preparing this chicken type II collagen, and the use of this 
chicken type II collagen in preparing the pharmaceutical compound which can be used to treat or prevent RA. The invention 
specially involved a pharmaceutical compound which can be used to treat or prevent osteoarthritis or RA and a nutritive or 
beverage compound or food additive compound comprised of chicken type n collagen prepared by the method of the invention. 
The invention also involved the use of this nucleic acid molecule in gene therapy. 
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jhHW&ZL— SEQ ID NO: 1 /9f II 

^^^-^^^#^^^J^a^^, fan 

II TW&teJjfr/ Jfcflf fMM9M&&ir £#fl4&# 

■fii^jt^-*^HA.**.3**tHW^*Tlf, «**MHA** 4ft. 
tin ft. ft*^-T-£#$41*4*£JIL 

1993 £ 01 # ^ * Trentham DE, 

Dynesius-Trentham RA, Orav EJ, et al. Science, 1993,261: 
1727-1730) *U£Tteto/9*jfc*nfiJRjMr6 (^CCII) 

RA ^ II-III A4Mi&*«r&. tL&X&tfjQf&Q 
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(Trentham DE, Dynesius-Trentham RA, Orav EJ, et al. , Science, 
1993,261: 1727-1730,). 

i& H %. M ii M %LJg &it& fafoM , 

4*7 H. ^ifi^^^jtf^^^-- 2)^.^411 

sfe-Jrlax/**! ii SUM***, ^jfc, ^lAjLHt^^^S®, *p 

CCOL2Al^-gJ, ^ ^x/^II^J^^tf 
#^££#:#^,f^J-CCOL2Al cDNA itn%>M. 

^^ft^ZL— SEQIDNO: 1 J&r*? 

i4 n f 65 Itf ^^l^tt^f , ****** A 

& 91 X — P5T ^ #T ^ — *f # _h i& * ^ Jt ii. ^ #. ^ >fc # Jjt x 
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8 afrJB** 4Mt % #£*.£*t«*$it*Lj«-ai 
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*k&. $T&v&$>Ml7&; 2). trjju^-^n^jg.^^-^^^^ 
^ RA &#?7&1~fr&%-; 3). 411^^^-^^^^ 

A (proteoglycans), 
6(CMGP), ftvjfe*$4R£; 5). 4 

5iWJ; 8) . 4nii«^>§^tMHm»I#l, 

^^.^A.^A^JirCCOL2AlS®#^^ii.t:^ > | & 
CCD 15) 8t5£T^xt CCOL2A1 &® tf^tfHUXi? T 

CCOL2A1 4r-£ cDNA J?£.B&. DNA CCOL2A1 £l£ 
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&#Ji**£.4i, CCOL2A1 *£te* + tt;feA4MU&. CCOL2A1 

4*££.4H*4$i2t;&:£& CCOL2A1 ^^^^^gj^Ji^— ^ 

cDNA£,Jl£.$ *-f n£j&JijMrJL*fi* 

ftJtJL/M, ^ GC^J: ( -f-^ GC^J:^:^ 70%, 
+ GC ^*it*& 80%) (Nah DH, Upholt WB., J Biol 

Chem,1991, 266 34:23446-23452), ® jL&ifrff PCR B 
^jlfc, &4n-fr4fc£J8 Goldkey ifM^e^tft II 
3'^^E cDNA #*]ifc^«itodfc.*3Mfr, $j%jMi 1MB 
'&rti3#*£^>&'4fccDNA, #m#4fcJ&# cDNA2t4TC*J&Mi 
E# PCR 4fJf #j(to-*:4Ml3&. «-rift4Mt H 
cDNA 3MH# cDNA frA.JL*Pfrfr$3&4T PCR 4f 

*f, #ft^4T*> 50bp, «.i=-^L^^^ 

SOE-PCR JM4t^ cDNA #*M&^4 II « 

Jfc#*-6JBUU&.B ttt* GC^*, &PCR4f*f 
%$&GC ^JrJMM£te&# Tag *. 

7 -^^^ 4837bp ^ CCOL2A1 cDNA, 
4260bp ^f-^ti^-^^^ 520bp # 3 '##ii?-E. #£-#>N. 
pGEM-T ft4MM37M«fcifc*, ^ cDNA#*]# CCOL2A1 

##it4^f *UaUt**.£.H#*]. #*l*J£#JMMfc-J- GenBaDk 
(AY046949). 

&%tfimfL%LW, 4 n fj^M^I-S^ dna 

^TW*-h&^%jt*fT CCOL2A1 ^gjla DNA ftit^fr 
CCOL2A1 cDNA #J-J8l?_h, CCOL2A1 ^gjlJL DNA 
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PCR^-4^iLM (EDTA4it&.) DNASkff#"Jt, 4* 

ffeft# CCOL2A13 5494bp «$Ji£t. *&*§-3 '*gi*hti£.H Aur- 
al. x.&*>*m*mtL* qvizlvcr 

* GC PolyT flM* T al*Jlj&tt&fr, 4M 

^--fit CCOL2A1 &B6LDNA ttaj##i2l jfcA. &^4Un 

12003bp # CCOL2A1 DNA , # t &^ 45 ^*J- JL-fsfa 

44 ^rt^-f-. &££Mfr£t££, t^^-S^JL DNA J^$ x ]%i CCOL2A1 

GenBank, Accession No % AF452711. 

iiitsfr CCOL2A1 ^nm. DNA ^?'J^^#^^^ A, I 
fUL**» in £JUMft>b, CCOL2A1 ^m^^^^^^M 
£.'K it^ Upholt ^Ff fcit^js) (Ausar SF, Beltramo DM, 
Castagna LF, et al., Rhematol Int., 2001, 20 : 138-144 ); II 3£JBLR 

4£J$*-F92%, g-g.it 99%. CCOL2A1 & 

% 7 JLJfJfciltt*'?* CCOL2A1 ^S£#lt&#^:&i*| 
^T^CCOL2Al ;Mf&*'];3 Dnastar 4fc 

#&t# MegAlign, 4MU&*hfcaB* CCOL2A1 eDNA JSL&fe 
£*6JtJM-5-4L GenBank #t#>#- ( AF0231 69, 
AF242201X A~ (L10347X (U23822) *»bM> ( M65161 ) 
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^, *cn^^cn*#ifcat4b-h^*4t**, cdna -^JH^ 

&'&^'Ji& 79.03 %#* 94.77%; CII, Rftte^jfl 

78.96%#* 93.89%; 4-^ 'ML CH ^ |5J 77.38%^ 
92.90%. ^JlCai*J^*<t^i##^tiq»4tjt*, 4**fe5 
A^JM t& 91.89%;fc 98.52%; AJ» & CH, ^ 

% 88.63%:** 96.15%. 

£*,3frJHl^T4'£ CCOL2A1 cDNA, S^^R DNA ;8t£i£ 
X^**** CCOL2A1 ^^^^_ti4#^^»J^#H- 

FISH^.^., #]/fI*fe$+#i&# CCOL2A13'UTR 

-^^4^ t ******* fc4WMf* 3t. M^if^ 

Ul^ CCOL2A1 ^^-gl^^ 4 -f-J£&#^L>f 2 E, 
fk.^teM COL2A1 8 12 **fc4K Barnett 

ML, Combitchi D, Trentham DE. , Arthritis & Rheumatism, 
1996,39 4:623-628). 

latest, **.#£4mm/- *mffij&.M.mT i r^ft£. 

&jL&^*nm$J!k$L$-&aL cc2, a3 %LM, #ta3^:al 
(II) K|»a3i? n&JtMUlttfe*fc4ft4Mfc£' 

^(Rousseau JC, Farjanel J, Boutillon MM, et al. , J Biol 
Chem, 1996,271(39): 23743-8); XIII m.J$LM% U ^%Lfo&)3%-J&1% 

* XIII MJBLftM II MJftJ»«.«OtoA*^W(Snellman 
A,Keranen MR, Hagg PO, et al. J Biol Chem, 2000, 
275(12):8936-44). 
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%7^MXt& CCOL2A1 £4#>M£J3&i£"f 3t#>t&)-g£rft 
M, &2LW^m RT-PCR ELISA CCOL2A1 

A4&-6L* t ft # A4Mu&smi- t ^© & 

AW, CCOL2A1 mRNA^Utf *f\ at*** & 

'Mi, £ir*.*\ **fcA«*t#*4bfeAA 

Sfe, *&#J*Ifc, JMM»#AtiMM«| CCOL2A1 mRNA 

Afc#-f-#A*, £A^4 II 

$-£A&it4**al'|'. ELISA ^J§£t4 II ft 

gHMr&fltft4bj&, n 2jR£jPAa*«MLjfc, 

#oi (n) *^it*^T^^nfijft4i*^*A**#.J*^, ® 
AMf7ft#AnD-Mi| xi, xraajR>»4r#^-if«fe. 

CCOL2A1 ^JL-f-^^iv^-A+^X*. ifc*it 

ii ««.£*ML-f- 2 A^flttauRAJM^fltttf^a-A. ^j&> A 

JMt, *JU *bm* ****** jlJUtN^If 2f^t 
*t7^#. 4fe*lfrtA^Aift 17 B^JKJU'f, ^^r^: 
t^^^^4ll#^^^ ^cDNA^^h^-^2; 

jjfibu *****, jyift^ frfa. JUMN^f-iafe 

tamif 2*iiW*; #t ****** AfttfeJM* 

& RNA, & RT-PCR ASMM^-*?*^*^*-?- 2 ^; 4s. 

***** RT-PCR ^Tfr, ^t^.Jx g^^^j^ ( 14 ^) ^ 

2 tf^ A>*Me. ( ); ftM*BijLlM. 17 ^, 

RT-PCR #X.-*r&-$LXft— 4ttt^, A^^JL-f- 2 #Jl^A& 
^ A. it^it^ P^-h-f ^ CCOL2A1 2 £>F ftfeft 

4?JH*5-A«*3f&#i£. 
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«J-f-t«.3t«.jl|fe«T«*&jlf#^«.*: 4 II £jft«4r 

-kwm. ftfm. Mm. 'bm. mn. jtuvt^t *\>m.^ 2 

( Young MF, Vogeli G, Nunez AM, et al. , Nucleic 
Acids Res, 1984,12 (10): 4207-4228; Marshall GE, Konstas AGP, 
LeeWR. , BrJ Ophthalmol, 1993,77:515-524 ), 4a&4#£-£iL 

^BIL^^LM^-^^'f ( Seery CM, Davision PR , Invest 
Ophthalmol Vis Sci,1991,32:1540-1550 ; Huerre-Jeanpierre C, 
Mattei MG, Weil D, et al., Am J Hum Genet, 1986, 38(1): 26-37 ), 

II 3U*.&**4U&. 

cDNA A^3t# TJtlir, ^&^^> jL&-^#, 

CCOL2A1 ^^^^-ft4#^#. ^,^^.^^4 II ^JH 
cDNA i6JLlkAA&SLWjE>&.¥l 1 &&&*il, ^5L* 
4 II MJ&^6^;Hr ajU^t:^^ RA ^^f^, * cDNA 

ft. 

>ML»fl — ^^A—*H* SEQIDNO: l/9r?F& 
II ^Jt^<g-6 # £ 4**feJM*.4* ft 
***** B4#Wft^J| *. 
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A. 
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&#cDNA. ^.S^aDNA^^^^DNAo DNAT«^^-^.^^-#- 
% SEQ ID !*] 6$ ^ £ J&„ 

^^^«r4t^.BtT^^:pQE^^7r^-t,^#-^, ia#]^i§fc 
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seq id No.20r^£/fc# -jMrfeft&4fr$&tu*;i4&' > « 

-^*^^A*-A*Jt*#J|L^«^|;j|t; 4, (ill) 

**) ft^— ^^Jfc; ^ (iv) A*£lU**fcJL£.*#*J#l 

FL AGS*£# &M*tfj£#im IMMUNEX^, Seattle, 
Wash.). #*i^«^XA*J»it^^fL#*^^*-ir^-f*J» 3 
ft «- & A 6* ft 4b ( Porath , J. ^A. (1992) , Prot.Exp.Purif. 
3:263-281). ^it*^**.*, 
& & ;Mf *M£*. A. 1 # £ H . 

Pp^^^^L, ^&^-^SEQ ID No.2^JltJ.^^r£^-^f 
90%^a»»..(>fc^^.90%^^|SI^) !>r4r95% 
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ft t ink M4t, W-k>®teBk&& (Merrifield J. 
(1963), £mK>^^4t£& (J. Am. Chem. Soc.) 85:2149-2154; 
Roberge, J. Y. ^M^, (1995) 269:202-204). 
TiK-f-i&A, JL^mm Ml Applied Biosystems 

431A Rk&&$L3&lT (Perkin Elmer). &&W^U&$LJ6l&& 

t #>*ol& t&frn mt&m , & 

V 

(2).£ 1 « £ ** * T^Mi^jifc; 

^J (Qiagen), pBS. pDlO. phagescript* psiX174, pBluescript SK, 
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pBSKS, pNH& J«] (Stratagene), pTRC99a, pKK223-3, pDR540, 
pRIT5 (Pharmacia); pWLNEO, pSV2CAT\ pOG44, pXTl, pSG 
(Stratagene), pSVK3, pBPV, pMSG. pSVL (Pharmacia). ^ 

it, X^l^^ifMH^ ^r^^^^^MM. 

W *£#.f%&4^t¥**], **** 

( iHM^jg^ 

Lad. LacZ> T3. T7. gpt, X PR, PL^trp; ^-#JS^^-^: 
CMVA'* -Ml HSVffi&titmM^^-. -M§^«MJSV40 

£-tlfc®&lJ&&m%L*tfjM^T, *»*#Jfc*£. RUBISCO^ 

£DNA^«^#i9if, *i.f^*L#$10-300bp, ftMTM&l-, 
%L&ttf)$tijL. SV40t^^]&,*^U00-270bp^i$ 

JLBf-^trpB, hisD ( Hartman, S. C, #"R.C.MulIigan(1988) 

85:8047-51), M ^tk-^aprf^l&^llf 
-tJ**.**** ( Wigler, M. ^(1977) 11:223-32) 
J&^^#g£##### ( Lowy , I. ^ A. (1980) J& 
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22:817-23); &¥L&®jp&^&¥^^&,}£ift^^&3£j% m 
DHFR ( Wigler, M. f^(1989), £ ® g # R ftfc, 
77:3567-70 )^^,^##^-^G-418^^^npf( Colbere-Garapin, 
F.^/w(1981) ( J.Mol.Biol. ), 150:1-14), j^e?^ 

#^^jL^^^5'#J^.##^^i] 0 

-h ^^.^ t # i&>^ 3* It -f- It* *'J T it it 

DNA>* ?Jtt 15) it £ # £8 tfr&d£ ^ ^ jh>ft -f-^L#X S| ^ % — ^ & 

il#^&&te4Mh*toNA&*> ^*L^.^^#.^^#^^a#. 

^K- ( Sambrook, J. (1989), Cold Spring 

Harbor Press; Plainview, N.Y.;AusubeI, F.M. (1989) ^-ft^ 
-f - 4- ^ # ( Current Protocols in Molecular Biology ), John 
Wiley & Sons, N.Y. ). 
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#4, t£hfa^S2^&>&3&Sf9; ^#&rj&, ^»CHO, 

COS (4t1M l *fJM»J&*. Gluzman (ftvJfc 23:175, 1981)J2t& 
£ttft*£Ui***«*ftlj6*, #I*»C127* 3T3, CHO, HeLa, 
BHK. Bowes JR* $ &rj&; #4&&J&i« JlJlMI-*4f-^. -Mf»jf|l 

J&U i**Mj\ **^**SM.*B#-:frJfc (Sambrook, 

J.(1989), ^^-itlir^ar^^-^, Cold Spring Harbor Press; 
Plainview, N.Y.;Ausubel, F.M. (1989) £ ft 4b John 

Wiley & Sons, N.Y.; Hobbs, S. McGraw Hill Yearbook of 

Science and Technology (1992), McGraw Hill, N.Y.191-196; 
Engelhard , E.K. fA, 91 :3224-3227; 

Logan, J.^F/v, BMfL, 81:3655-3659). 

#**4fc*«*#-fO 

ft. 
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RNA, ^yJ.m&*a&**il&f t &3£ft&$J6(S*mbrook, J. 
(1989), ^J^Jlr^ar^-f-^-, Hl8^IM^> Cold Spring Harbor 
Press; Plainview, N.Y. ). 

# £ /fc. * fe. to Jg-.^ # t W & 4fc ft & # ^t, g£ ^ & 

JR. JS 

*+, ^r^4 n ^ i f ^l-MiAi.ift ^ jtijf / 
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;Mlw * fete— 

*&»JI i£ fete T /JfJM**^-J-*# # $lM ® 

®2. ^^^^^^411^^^-^^^^. 

© 3.^^4J^t H^^^-^^^^gl 3 UTR) 
# PCR $£%L. 

©9. esh& 

®io. ^ jl 4. 3&.kJ.^H^^^6i^® ig^ 

® 11. pPIC9K/CCOL2Al (A) J?ZL pPICZaB/CCOL2Al 
(B) #-9>4Li&Ji4-J&Jb|tt4L^#^ WB Mi§ 

1-5 i& WB f8^f , 6 %±$Lfatfm. 
m 12 pPICZaB/CCOL2Al/GS115 H pPIC9K/P4Ha. 
pPIC9/P4Hp WB M;$^-&^*#>£, 

l-S^WBPa^f^ , 6 
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17 B^SPF*|*£ ( t ft t*flf*J9f-, **) « 

3S.JL Trizol ( Invitrogen ) t ftilflf 1.5ml eppendorf 

f-, ££L&jL lOmin, 4^. lOOOOg M'V lOmin, #Ji^-##J.— 
DEPC # eppendorf ♦ , #^ 200|nl ^*Me 
J. lOmins, ^'ttftJi.. #;>M8##_£— $f eppendorf <f, ^^tp* 
#f**S|, lOmin, 75% it RNase 

cDNA 

^^6^^> RNA, £( 3'RACE -^^J^r ( TAKARA ) t #J 
oligodT-3sites adaptor primer ##T#*1 #i£#iL#:^ 0 >^#^l 
95V *tM 5 ^3»L^->^#fL^## cDNA ^-20 "C fr&4-m . 

4 COL2A1 cDNA C-ifc £ cDNA # PCR 4f if 
4M*&*»*t COL2A1 C ^ UTR #^#] ( Sandell LJ, Prentice 
HL, Kravis D, Upholt WB., J Biol Chem , 1984,259 (12) 
7826-7834), #'J ft $1 %i col2al-2F, coI2al-2R 1 /^) , 4f" 

4#*4COL2Al C-*AjMF6*. C-3fc;f /&(COL2Al-2) cDNA i&# 
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^TPCRr^t^: 51 ^ col2al-2F, col2al-2R, 10 * PCR 
4£>t>&; 5 ML, MgCl 2 ( 25Mm ) 5 M L, dNTP Mix(10Mm)l 
ML, ?1#^^^1mL (20pmol/ML) ImL, 2.5 M L 

( £f 5% ), cDNA 2 m L, Taq 0.8 M L, 50 M L. PCR 

ff\J%^-?t96V lOmin, 96X3 lmin, 62XU min, 72 "C 3mm, 72 
*C 7min. PCR tiL&fa& n&%r$LJk. 5%"tH&, l%3^JIif#%*fM£r 
^n^^ # ^ ftifcjN ( Invitrogen ) & B # L S , 
3£^pGEM-T$.*MProniega), #4fcDH5<x, flHff£-£j&al*.- 

*| COL2A1 3'UTR cDNA # 3Lf& 
fafettfrlM, COL2A1 ^mfrPHBLiMf^^ COL2A1 3'UTR 
#_k^$|^coI2al-lF(^J£-M) , 1-^3'RACE VA#l 
%-$-fatfr&&l 3 sites adaptor primer ( col2al-lR) ^Jf 3'UTR, 
* t > ^ PCR^^>^, 51 4b col2al-lR 3sites adaptor primers, 
£/8 96T? 5min, 96t: lmin, 63V lmin, 72X: 30 sec ( 4 >H£ 

96V 30sec, 61 C 30sec, 72*C 20sec ( 26 >H£fF ), 72"C 
7min. &)ffcJMtttJ$H'ti'*&#4l. 

COL2A1 N-^/fc. cDNA # 
col2al-5F , col2al-5R % -hT7%-5)%ljf*% 5'N 
PCR m.7fi$L, &&J?&W&m — &&&Xo 96V. 5min, 96t: 
lmin, 72X? 50 sec ( 30 >Nt$f; ) , 72t: 7min. 



j£4MUu 

«^^-&ltr^4Mgi&»( Sambook J, Fritsch EF, Maniatis T. 
Molecular cloning: a laboratory manual. 2 nd ed Cold Spring 
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Harbor Laboratory Press,1989. ) $ttf , & X &j 1$, 

COL2A1 cDNA & H $L&® VXJSl SOE COL2A1 cDNA 

% n % $:A4r-fcs| COL2A1 pGEM-T *#.( Promega ), 

1) eppendorf <ft, >^ 1ml 
LI, 50 *>S-15^4t, 

2) IMbfr A. fc^t. 12000rpm ^J*J# 

3 ) *> L2 700jil, ^^j:5^#, ^^!S]_h; 

4) 12000rpm #^<tt 2 ftgfJMFiL; 

5) 1 3f eppendorf -ft. ( ^ 70 ) # 
TE 30ul, 2 12000rpm ^T^^#-^^l^ 

n ^DNA. W*DNAfel%ajtJ»#**., 40|Lig/jLiL 

n tf! DNA pGEMT M^I^T: 2xi£#. 

H?t>&5u.l , 8 tfj DNA 3|il, Ti&#.lu.I, T4DNA *£#g| ljxl, 
^-i+lOM.1, J&^J, 4 ^L^it^.. 

^^#^| DH5a &£&fttf£~.#-J& Sambook J, Fritsch EF, 
Maniatis T. Molecular cloning: a laboratory manual. 2 nd ed Cold 
Spring Harbor Laboratory Press,1989. t#f*£^J&. 

PCR DH5a ^ € & : #.*»-hi£**#** 

pGEMT-col2al-l ( 2, 3, 4, 5 ^ ) 4p,l, 100 ul $f 
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30 £-ffr, 42 90 ®, #su£.j;aM<.t 2-3 

»v 900jnl LB, 37 , 160rpm^#45^, *»A. 

lMIPTG4*d, 16^1 (50mg/ml) X-gal, SMrJt,^ LB ^fc, 37 



FH^#>ft^-^ JU*. IPTGX-gal LB -f-*L.h 

^^^^Hr#-#^200^g/ml^-i-#^:^LB t>37 ,200rpm 
#/M£#- 12 'Mtf, :&JMW. 

^Ji^.^r^-#J^#^^BJ^-^ P GEMT-col2al-2, pGEMT- 
col2al-l. pGEMT- col2al-3, pGEMT- coI2al-( 1+2 )%* coI2al-5, 
col2al-4 Jfife 

Jfc&^m Not % Nco ^SBtf-^FB'&jkli:. Not 5 Nco 
**JH9#.$: IOxIjliI, 0.1%BSA ljil, Promega A7500 

^J^IIJMt"^ 8fjl» Not Nco * 8*11, ^if 20^1, 37 

&IML#*#. 4***H*£.£ PE ^ ABI377. 

4 COL2A1 cDNA # SOE-PCR 

#^#*|COL2Al 4H^cDNA, 4U9fr&iM * ^3i#-PCR 
( SOE-PCR ) &&&3klTft3t < Horton RM, Hunt HD, Ho SN, et 
al. , Gene,1989, 77:61-68 ), SL1$s£4t PCR 

% — PCR pGEMT-col2al-2, pGEMT- 

coI2al-l PCR/^^^^^L, VX col2a-2F . col2al-lR ^_L, 
51 4& col2al-2> col2al-l ^-j^Mt^A/^ coI2al- ( 2+1 ); 
iMPfuDNA $L&m, PCR*r***h 96V 5min, 96tJ lmin, 
60T; lmin, 72X3 150sec( 4 >N§S£ ), 96^ 30sec, 58^ 30sec, 
72*C 130sec ( 26 >H£i^ ), 72X? 7min.; 
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PCR pGEMT- col2al-3, pGEMT- 

coI2al- ( 1+2) PCR/^^t^L, « coI2a-3F , col2al-lR % _fc, 
Tm\%>* PCRrtM: 96V 5mm, 96€ lmin, 64V 1 min , 
72 1! 120 sec ( 4 >N>fS£ ), 96T: 30sec, 62t: lmin, 72^ 90sec 
(26>MfSfr), 72 T 7min. 

PCR iL,&t> « col2a-5F, co!2al-4R ^_h, 
#coI2al-5> col2al-4^&PCR/^7&«L, PCR r^t^ 
96X? 5min, 96T? lmin, 62V 2 min, 72 C 120 sec ( 4 >N>t 
££), 96t: lmin, 60V lmin, 72X: 90sec ( 26 >Mf3^ ), 72 X: 
7min. 

^^^PCR^J?'J« col2a-5F* col2al-lR Jl, T?*HI 
J^ir^^^^f^ PCR (col2al-5+4, col2al 1+2+3) 

Tf£#^ col2al cDNA. PCR r^fifH*: 96t: 5min, 96 
°C lmin, 64 V 2 min, 72X3 210 sec ( 4cycles ), 96 C lmin, 
62V lmin, 72 180sec ( 26 cycles ), 72 V Jmin. 

* COL2A1 db-fc cDNA &l£:#rtf *l4*#*]:Ml 1 
£.1. *-|COL2Al ^^cDNA 4fJfS14fr;M 

coI2al-lF 5'- TCT ATC GCG CAC CCG TTG TGC -3' 

col2al-lR 5'- GTC TTG TAG TGC TAC GGC TTG C -3' 

coI2a-12F 5'- TTG CAG ATG TCT CCA ATA CCA G -3' 

col2al-2R 5'- GCA CAA CGG CTC GGG CAA TGT GCT AAC G -3' 

col2al-3F 5'- GCT CGG AAG CAA CGG CCT CG -3' 

col2al-3R 5'- CTC GTC CCG GAC GCG ACG G -3' 

col2al-4F 5'- CGC TGC GAT CGT CAT GCG G -3> 

col2al-4R 5'- GTA GTG ACC CTA CGC CCG AG -3' 

col2al-5F 5'- ACG CCG GCT CTC GTG CTC CTC GTG GTG C -3' 

coI2al-5R 5'- CCG CCC GGG TCC GAA TGC CCG CAT -3' 



23 



WO 2004/052910 ^ppN2003/000967 



-PCR ( SOE-PCR) jjC«&-4t|£#4r-fc 
4837bp 4 COL2A1 cDNA (Rl). COL2A1 l-^GCi 

*f^DH5<x; «X Promega * X*g|it# S|^, #4fcjM^»] 

9 ^ TAKARA ^3 $ A. *M*#4UU& «4L t SEQ ID NO: 
1. 



2 «| COL2A1 1-SIRDNA #J$L$L 
4 COL2A1 &®£L DNA ft**.** Wizard genomic DNA 
purification kit ( Promega ) Afrmft iki&W 4*. 

DNA *fcA*i 260/280 # 1.6-1.8 ( BECKMAN, DU®640 ). 

4 COL2A1 &®£JL DNA ¥j PCR jkBfcaUUMifc 
#PgF-5 PgRifrJi, Tm\&, S\%ffrfl%: PgF5'CCAGGC 
AAG GAT GGC GCA CG 3 I PgR 5'CCT GAT CGG CTC CGC 
CAA TGT CCA TAG G 3 I 3tt? CCOL2A1C JLI&. it 

M LA Taq S£- ( GC buffer ) ^ CCOL2A1 &® DNA PCR 4f 
*Jfl 0.8%*»#*jMt*PCR4rJt**., AlULv9«ti(4|^ 

pGEM-T*fls »l#*-*.ra*U,fiL 
#f- CCOL2A1 GC polyT 

SOE-PCR ^r^^^jk^ DNA ^«H^«U.tt- CCOL2A1 3k®%£L 

N-i&ftH, i»4fr#A#i£-F£~fc*fr CCOL2A1 J-BfeDNA**]. 

*4»*-irj5tlt PCR *fr4*h$ iitHM DNA 3&4T?3t, 1&$L 
# CCOL2A1 3 ' * 5494bp # -JMUlft (Q i-Q), 
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pGEM-T ftfr, #2>J pGEM-T/CCOL2Al, 2t4TM/t>. 

PCR B 6^1*1. BU?, X^4S@^DNA 

*.* t #&Mt*TaikjLl&t4TmJf>, *MLgJit* GC PolyT Jfr 

CCOL2A1 J^SIa DNA titt/f&iSl 
12003bp # CCOL2A1 DNA /f^>] , * t 45 >Mh_&-f- if* 

44 ft^. *\*&^-mm*>&2iF. ^#4 COL2A1 3 ' 

*&&tt«H4*'19 2*hF. **.BfiLDNA#*J 
# CCOL2A1 &®%Lmtt, BI*-ti|Lt*UaUt. 
Ciii.^ GenBank, Accession No 7& AF452711. 
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J$l 2: ^ COL2A1 












^JS.^ 1 sizes (bp) 


f*}^-f- sizes (bp) 


l 


1-30 




ND 


L 


"31 1 A A 
31-100 


210 


ND 


3 


1 A1 117 

1U1-117 


50 


ND 


A 
*# 


110 ~t AdZ 

llo-14o 


AM 

87 


ND 




1 /< ^7 1 OA 

147-180 


102 


ND 


0 


101 "> Ai£ 

lol-20o 


78 


ND 


/ 


2U7-221 


45 


ND 


© 

o 


222-239 


54 


ND 


o 

9 


^ At\ ^ffO 

240-258 


mm a 

54 


124 


1U 


259-274 


54 


107 


11 


T7£T ^A^ 

275-292 


mm a 

54 


100 


1 *j 

12 


293-310 


54 


98 


1 1 
13 


311-325 


45 


86 


1 A 

14 


326-343 


54 


110 


1 c 
15 


344-358 


45 


86 


lo 


359-376 


54 


113 


1 1 

17 


377-409 


99 


89 


1 o 

lo 


A -% (\ A*% A 

410-424 


45 


198 


1 o 
IV 


425-457 


99 


367 


2U 


458-475 


mm a 

54 


885 


*>1 
21 


476-511 


108 


408 




512-529 


54 


88 


23 


530-562 


99 


91 


24 


563-580 


54 


682 


25 


581-613 


99 


82 


26 


614-631 


54 


82 


27 


632-649 


54 


124 


28 


650-667 


54 


277 
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OOo-Ooo 


54 


MA 

79 


10 


OO0-/UU 


AC 

45 


114 


11 


Tftl Til 




262 


12 


/J 14- /OV 


1 AO 

lOo 


92 


11 


/ /U-7o7 


54 


80 . 


14 


TOO one 


A 

54 


81 


IS 




54 


82 


lli 


o24-o41 


C >* 

54 


94 


17 


04Z-0 / / 


lOo 


89 


18 

JO 


070 one 


CA 

54 


108 


10 




54 


113 




Ol /I OX7 

yi4-yo7 


162 


268 


*t J. 


O/CQ 1 nni 
yoo-1 UU3 


108 


92 




1UU4- 10.39 


-4 AO 

108 


309 


41 


ift/ift inc7 
1U4U-1U57 


£• A 

54 


160 


44 
**** 


1U5o-1U93 


108 


97 


4<5 


1 no * 1111 
1U5J4-1111 


& A 

54 


268 


4£ 


1112-1147 


-4 /to 

108 


109 


47 


1145-11 65 


54 


134 


48 


1156-1201 


108 


79 


49 


1202 T 1297 


289 


78 


50 


1298-1360 


188 


407 


51 


1361-1441 


243 


594 


52 


1442-1489+ 


667 


112 



520bp 3'UTR 



*£: *h^^\ H&fift^&^n Upholt^ J Biol Chem, 1984, 
259 ( 12 ): 7826-7834 . 

g*M*J 3 4 COL2Alaj ( H ) ftL*#JH44U& 



27 



WO 2004/052910 



:N2003/000967 



Am COL2A1 &3&t£ 

COL2A1 3 ' UTR & Blast lb it###r £ % 
COL2A1 #f mfcM COL2A1 cDNA 3 ' UTR ifr^*^, 
WfCal (n) **L1T ¥j&,J&f¥)&,&. &m RT-PCRX* 17 3^ 

*xfi<<2 % /fn am* mm*. ji»***t»«t^4t, 

ffrm*]¥l%$L 1 t# col2al-lF, coI2al-lR, 4& i£ 
pGEMT-easy $Hkr^*N^. 1^ 8t « GAPDH # ^ 1*1 #J 

/8 51 # PF G apdh5' GC AGA GGT GCT GCC CAG AAC 3 ' 
PRgapdh5 TCA CTC CTT GGA TGC CAT GTG 3 ' #"*f 412bp 

# GAPDH. 

4^17 9^4J^COL2A13 UTR R T - PCR^^^f it, 
*COL2AlmBNA *s % Jtf % 3**41* Mf&. J&JW., 

$r&£pikM^&] COL2A1 mRNA. ( J^L® 3 ). 

Aa* II 4U&# 

n&J^4fc«|iUl!|£ ( Chondrex) *t*M1M*g* 
*f+ If-. JftJR.* JM*L jfcjtfU jftML 

* 20 ^H&HSMt ELISA **H II ( *i=-*L* 
5mg, fLfr% 4t, 0.8ml 50mM g£-^.-0.2M NaCl ( pH2.9-3.0 ) 

**f , IOOjliI 20mg/ml # f * 6 * ( Sigma ) 4 °C ft 4b 48h; >X 
250^1 10 ><TSB,#^ 1 M NaOH pH M. 8.0, 100^1 2mg/ml 
4*3M&$-£flM Sigma) 4tJ Jjjfifcit^L. lOOOOg, 4tJ^^5 

Jift-£.&.£.imi, 4x:fluM-jfi. 

ELISA &jkm&.$L#) II tMI-^, i£/fj 
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ELISAfc, 4X:i±^., &j&-J=-/fc, 200 ###^ 

— ELISAfc, 37^ 2h&>&-ft-h; 

^-#ie,^x|H^^^^#.jtiir^^^^L, 37*0 #^2h, % 

OPD, 37t:.&&-f *Bt, 1.25M ^^.ifjL^^. $<) OD490 
*JMU&- (^3L® 4) 

W^il^f t^nMM^^Mf^ o.4%, 
^^^^^.Jr^w^^^r^^t^^J:^:^^ 1.5%, JR. 
Hi, 'bffit#}&i& J S:frM% 0.84%^ 0.2%. 

4 4 COL2A1 2 JT#^#T 

fcM RT-PCR COL2A1 *h.E^- 2 t 

ttJMMfr*., «^ 1 t coI2al-5F, col2al-5R^Ji, T#?|# 
*f*L *UMt##, 'hJ»* £1* 

PCR 4T Jt^4t. l%#J*#fe#**i PCRir*/**** 
#Jf-*fe. RT-PCR JfcjMLH. 4COL2A1 5 ' N jf JMv&'f* 2 
^-f-d&tfsJWU Jf-Jfc, flUMMft., fcjfc. jfljUL, A4t<f»fe 

6) 
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^*M*J 5 4 COL2A1 &mik&fctf)%-& 

#T#4 COL2A1 &m^to&&Tm&fr,&ftik&fc- ISH 
&&,&fflfo&^&&fciZtkmi£ t ffllk( Roche COL2A1 

ISH ^te^r^t, «Afe,^^#ie,^^ COL2A1 3 ' UTR 

^£tif^#, #4 COL2A1 4 ^m&fa&'i 2 E ( #- 

JiL® 7, 8, 3*9X 

6 ^ col2ai n n rt* 

*]m Dnastar 4fc#&t# MegAlign *t&^r?#4 COL2A1 J? 

GenBank #t##t^^^^^ ( AF023169, AF242201 X A. 
( MM001844 X ( U23822 X *b & ( M65161 ) I*) 

*^#r,Genedoc ( JUtL® 10X 

4COL2A1 cDNA^>]i?e^#A^ iEiAit#TH 

$&*£*t^, ^^^^^ col2ai ^^cn^^mt±.nn^^L 

i^, cDNA N^'^^^J^ 79.03 %, 94.77%; 

*4-^, H 78.96%, 93.89%; JUqftifr^*]* 

77.38%, 92.90%. JL&fttt&ffi 3LW&M,f mM>\k%.&, 
£.*J?*r6.j!lNHW# 91.89%, 98.52%. ft, 
88.63%, 96.15%, tk%L£%L&jLi£4tW. 

1. Jenkins JK, Hardy KJ. Biological modifier therapy for the treatment of 
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7 M CCOL2A1 ^-fc cDNA 

pPIC9K, pPIC9, pPICZocA, B, C 4U&4Mt&tfcJl GS115, 
X33 « I) Invitrogen ; lf:_s.;feg£g|$j g NEB ; 

Spheroplast kit for yeast M Pichia EasyComp™ kit ^ il 
Invitrogen Mini II M $r & % ^^LXf & ^ -f- % #>& 

( Bio-Rad ); GeL-Pro3.1 *UM,4|L&tt ( Media Cybernetic 
^3 ); DU640 ( Beckman ^ ). 

1 ) pPICZaB/CCOL2Al £4*4U&*#-tt# A 

m -f#J A pPICZaB/ CCOL2A1 JM*4fc.&*4t. ?1 4^?»J 25: 
5'GGT ACC TTG GTG GAA ACT TTG CGG 3 1 S]%l26fr?): 
5'GGT ACC GTT ACA AGA AGC AGA CTG 3 VXfo%L 
PGEM-T/CCOL2A1 % ^foitlf PCR & , PCRiU&#.£#: 2 
X GC Buffer I 25ul, dNTP( 2.5mM ) 4|d, 25( 20uM)0.5uI, 
26 ( 20uM) 0.5ui, PCR 4TJt*L**»T 96X?5 min 4 * ( 96 
X?lmin, 67iClmin, 72X^3 min) 26 * ( 96X? lmin, 65*C30sec, 
72X?2.5min) 72^5min. 

^ * PCR 4fr jk Hr^ pPICZaB * t » iM IMJ *fe ft -i* * 

tfaiwHI ^^Lit^l^^^r^^^^^,^ pPICZaB/ CCOL2A1. 

2) #^^i&3^pPIC9K/CCOL2Al #;foA 

#4£it* pPICZaB/CCOL2Al ftlM^i^ft-* t ft ^L&^'ti. 
3t— CCOL2A1 pPIC9K t> 

#l*pPIC9K/CCOL2Al. pPIC9K/CCOL2Al #^A^#J<LT 
S, ^^T: pPICZaB/CCOL2Al ^£ tf/w I i&mifc&n 

&M.te&m3&4tM J f-, l^tfpPIC9K^^B| 4 S>faBI >!>]^S 
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& T4 DNA «lt A PPIC9K /CCOL2A1 

3) P.pastoris GS115 /S £>SNM$tj4h 

a ), # i? pastoris GS115 *] -f YPD -f-*L, 30 T3 2d, 

4MMM.fe*#f- 5mIYPD^#^t, 30 "C 300rpm ig-^ii^; 

b) , 1: 1000 J. 100ml YPD, 30*C 300rpm 
OD600 % 0.2-0.3 Bt, l,500g 5min, 

c ) , 20ml 20 ml SED JSL 20ml 1M Ji 
^b^r^^,— ^, l,500g ^ 5min, #-h?|-, ^J&;fra 
20mISCE^;§&rJ8&, ^A 10ml tfj A, B iS&f- ; 

d) , Jpc 1.5ml eppendorf , fa 800ul 15%SDS, #^#]# 
-L 0, 2. 4, 5. 6, 8, 9, 10, 15, 18, 20, 25, 30, 35, 40 

Zymolyase %4ti8fc&#j BtlaJ ( min ); ^ A <f t#- 200ul 
3fc>^*M;t#;fc Zymolyase %fcfr%rtft*$f&^ . 
fa 7.5ul Zymolyase ( 2.25 units ) &] A , , 30*C#:^; 

#-#f-Ji#ie.^Btl8j, #<fc>^ A *f JpL 200ul $4fc#^J&i§jfcJMp 
800nl 5%SDS J. eppendorf f"t> ^^pifr. J^Ji ##f J LiML > &; 
e ), #-4£T ?»] ^iCif H m X % tkJllfrtfi If Jfc : 

£^4£%=100- [ ( OD800 ( min ) /OD800 ( Omin ) *100 ), # 
i+$-1$A 70%,f,£,t#^*h«l(t min); fa 7.5ul Zymolyase £j B 
30X^^tmin; 

f), ^ 750g ^ lOmin, #_h^, /fl 10ml 1M 6$ Uj 
* 10ml CaS #-ttfh 0.6ml CaS*^^,^ 
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4) pPIC9K/CCOL2Al. pPICZaB/CCOL2Al GS115 Jg$Ljft 

a ) , lOfig ^ tt> &j pPICZaB/CCOL2Al . 

PPIC9K/CCOL2A1 lOOjil 

£&ikS. lOmin; mftM pPIC9K/GS115 pPICZaB/GS115 ^ 

bX > lml#f3£g&#J# PEG/CaT ( 1: 1 ) j^^^,^, 
lOmin; 

cX 750g^l0min, ^fc*k-kJty% y ffl 150^1 SOS ^ 
^^.##5. 20min, ^ 850fil 1M # Ui ^S|; 
dX -f- 150^1 e,#4fc*$#£.jf #.J* 10ml RD ^J^#J##^>g,^, 
RDB -f *LJi>gr, 28-30^^#.4-6d#^S^^. 

5 ) pPICZaB/CCOL2Al/GS115 X pPIC9K/CCOL2Al/GS115 F9 

# PPIC9K/CCOL2A1/GS115 ^ 
pPICZaB/CCOL2Al/GS115 & RDB -*N&-£ ife ^ 100 
^T^#^#m, #^#4fc^^J##^^^^^ G418 
i£ Zeocin (G418 *.Jt: 0.25mg/mh 0.5 mg/mh 1 

mg/mK 2.0mg/mh 3.0 mg/mK 4.0mg/ml; Zeocin f^M. lOOjig/ml, 
200ng/ml) Ji^*&£#J*l 0 

6) #-4>£.Bft DNA ^tWlWa^f#tiMt^^ 

pcr^£: 

^*]#4M£*Mfc^A&*#Jia-«, ##HJ 2ml # YPD t> 
30X3 300rpm 2d, ^'C^tttSlaDNA, $LM PCR^r^J 
CCOL2A1 tH^tl-SMt^M, #t>* CCOL2A1 cDNA 
#r## #: F.-5'GGTACC TTG GTG GAA ACT TTG CGG 
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3 ; R: 5'GGTACC GTT ACA AGA AGC AGA CTG 3'. PCR 
ffi3fc$-$SL%: 96T?5min -5 *(96 1: lmin, 2min, 72€3min) 

- 25 *{96°C lmin ,58 V \ m i n ,72 1: 2min) - 72 ^ 5min. 

7) pPICZotB/CCOL2Al/GS115, pPIC9K/CCOL2Al/GS115 ft 

rs.ftttjfcllr, ##J.30mlBMGY^^St 28tJ 
300rpm 2d j£^#_L7f, « l/io 4M*ft BMMY 
-r28*C 300rpmH£^#; l«J#l^ 24hr 

4d Ji****; Ji#iSL*4t. 

^t^>V^ buffer 1/4 4MK«*4t4UMt1f. 10,000rpm 

**\ -h#*#jfe4t*.; #*Ji*Mjfcj|lJ)*.i£ 10%SDS-PAGE « 
^##JBI^#, 20%^^ J fe^-#^, 4tlit£.; « 1: i 0 00 ## 
95D1A +£BHfc4M* NC J*fM, JC^^lT 2h, TTBS **U. 
^#L5min; &>##;fl 1: 500 ###Jf 4fc'ML^-^-AP -5 NC 
Mir^^t" 2h > *J&/8 NBT/BOT JL&3UN£JL&. 

«*-t*-^*ft.*#.#*4Lit^*&-t#*^JttJt, *M»* 10% 
SDS-PAGE # ^ ^ # J? WB jfc . I£ 31 »fl , 
pPICZaB/CCOL2Al + -Mufc£i*i TJSL^-f 80KD 

CCOL2Ala4&6^&^ ( @ ha); pPIC9K/CCOL2Al 
WtWBMUJMtf^ CCOL2Ala^ ( ® 11B ), _h# 
WB 

1) *A*4&4bflto^MMfc (P4Ha) cDNA #&Hr 

#-^4ilt# l ^.4^^^aiI&^-^ (P4Ha) J-gJ^^^J, i&i-f- 
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Sl#a: 5 ' AGA TAC TGC TAC GAA AGA CCC CGA G 3 ' ; 
*1 $7 b: 5 ' CTC TCT TGG TTG TAG CCC TCA TCT G 3 I 
PCRiLSL^^: 10 xPCR Buffer 5ul, MgCI 2 (25mM) 5ul, 
dNTP Mix ( 2.5mM ) 4|d, ?) & a ( 20uM ) 0.5^1, *l#b (20uM) 
0.5^1, cDNAlfil , Taq 0.5^1, H 2 0 # J. 50jU; PCRr^f/*^ 
l%*flMt««MHH; PCR r^t^7&: 96t:5min -4*(96X: 
lmin, 72C3min) -26 *(96X? lmin, 69 TUmm, 72X:2min) -72 
X?3min. 

2) pPIC9K/P4Ha^t4L&^#^* 
#:**Jii£#r# P4Ha# PCR/^J? pGEM-T $,^i£#, 

pGEM-T/P4Ha>t*L. ii.it PCR Ato i *NQ ?I# 

a: 5 'GCG GCC GCA GAT ACT GCT ACG AAA G 3 ! ?| # b: 
5 ' GCG GCC GCC TCT CTT GGT TGT AGG 3 • iM Pfu 
DNA ^S|^#PCRr^t, /^WfltJ&AiAJI,, pGEM-T 

pGEM-T/P4Ha^ Atol SHtf, 1*7 PJ # # it 
it T4 DNA i£#-8|# P4HaSgJ-^ ^ iVort pPIC9K 
**MB*#, pPIC9IOT4Ha&&« l #.. jE*. 

3 ) P4H|3cDNA tt&lfe«*jMMlfr**#* 

P4Hp*.S.Jfc.B#*J«'fl-5|4fr F: 5'GCG GCC 
GCA CAG CCC CTG GAG GAG 3 I *| # R: 5'GCG GCC GCG 
GTG ATG TAG ATC AGT C 3', * *| X iVort ; # 17 9 

**«#**Jlfct4MU&RNAifc^PCR4r*, JLjft#.*t£JQ 
1.5mM tMg 2 *] , PCR 96X?5min -4 *(96 

X^lmin, 53X:imin, 72TC2min) -26 x(96X:30sec, 51t:30sec, 72 
*C2miii) -72t:5min. PCR ;*4*&X pGEM-T fc4Mafc# 
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m^^^j ^mr^-^-^^m^ ppic9 4i&$,^t, 

pPIC9/P4H P&it&fr. 

9 pPIC9K/P4Ha > pPIC9/P4Hpi? pPICZaB/CCOL2Al 
GS115 + «*4U& 
4H*^;fe#>J 7 8 t^r^*M^j^^,^ pPIC9K/P4Ha, 
pPIC9/P4Hp^ pPICZaB/CCOL2Al ^Lft BglU, Sail. PmeU 
mmfc- lOjig JMMbtt JfhMHb GS115, G418 >Zi Zeocin 

£*M*J 10 pPICZaA/ P4Ha-px^i&$.#^;ft$fc 
pPIC9K/P4Hcu pPIC9/P4HP^ pPICZaB/CCOL2Al £^x£. Bfr , 
F8'&&H>F^;t, ^TjLJig.Jiil^^^^^4L^h, #P4Hou p^ 

pPICZaA, pPICZaA/P4Ha-P4Hp^L^^. 

J* &ifc#| 8 ^* 9 t ^#^f^pGEM-T/P4Ha^pGEM-T/P4Hp 
i^^^L^f PCR, P4Ha5|$rF: 5'GCGGCCGC GAT ACT GCT 
ACG AAA G3 I 5]%Q R: 5'GCGGCCGC CTC CAA CTC TGA 
TAA C 3 I P4HP*| $J F: 5 'GCGGCCGC CAG CCC CTG GAG 
GAG -3! R 5' GCGGCCGC TTA ATC ATC ATC AGC 3 I 
PCR# Sfr^lfc: 96^5niin-4 K 96^1min, 66t:80sec, 72X:90sec) 
-26 * ( 96t!lmin, 64tU0sec, 72*C50sec) -72t!5min. PCR 

U pGEM-Teasy 

m& SLzfa &) pGEM-T/P4Ha^ pGEM-T/P4Hp^#] Notl 
SHtf, pPICZaA, #3) pPICZaA/P4Ha*£ljL&i&#L, ^ 

pPICZaA/P4HP^i&3&#. 
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# pPICZccA/P4HP ^fiit^ic^T, # X 
pPICZaA/P4Ha. ##-#^/n, BamHl A n fl3|, 

£<tMb«* pPICZaA/P4Ha, pPICZaA/P4Ha-P^L^ii.^ 

P4HP^il#-ic^^ P4Hp^ii.#-x < ^ Jl^, PCR 
pPICZaAyP4Ha-p^L^ii.^.^t P4Hcu p — 
£L _t ^ 5' GCGGCCGC CAG CCC CTG GAG GAG 3 I 

P4Ha##'|£#T?5HI# 5' GCGGCCGC CTC CAA CTC 
TGA TAA C 3 ' 3&4T PCR 4f ^#^^aL^, j?>J PCR 4f*#T 
&#4644bp JN PCR4f^#;fcB ***-**3L. 

11 pPIC9K/CCOL2Al i§ pPICZaA/P4Ha-P*^Li& 

# PPIC9K/CCOL2A1 i§ pPICZaA/P4Ha-P##4fc GS115 St 

pcr 

SDS-PAGE A WB pPICZaB/CCOL2Al/GS115 H 
pPIC9K/P4Ha. pPIC9/P4Hp #4Lfctt#4Mi*^3L(LiM&ifc 
*f*-Jt, WB fg^-fr® 12 ifi, ^SfTffJ, ^^J&Bt^nfc^Jfe 
4tl*J#3)4r-fcjM£-## CCOL2Ala^, ifn&±.yft if* JN 4Uft*H $1 £. 
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& m m & 

1. — *M»SEQIDNO: 1 n MJ&j&& 

2. 1 /^tf^tf^gtJMS SEQ ID 

no: 2 ^r^i n ll^f ^ ^ I ^?'| 

6. — 3^r^II 4tt& 

7. *i^J^-^- 6 #r*M^#J^#4 n ^JiM^6 # -tM&v&fj 
^ 6 *M&;^£H44M*3fc II 

10. — #t&^-^*#;M^4i6#r 
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11. — #$fctfW*«fMW.aU*£irAtt3frsfr, kteftlTJI- 



WO 2004/052910 




!N2003/000967 



FIG. 1 



4837bp 

Col2al-5F Col2al-5R Co!2al-3F Col2al-3R Col2aMF CottaMR 

Col2aM,497bp Cofcal-3, 1419bp Col2al-l,S89bp 



Col2al-4F Co12aI-4R Col2al-2F Col2al-2R 

Col2al-i» , 1962bp CoI2al-2, 775bp 



Col2aI-5F • Col2al-4R 

Col2al-(5 + 4), 2208bp 



Col2al-3F Col2al-lR 
CoI2al -(1+2+3), 266Qbp 



^u-mmM pcr jtRMtj^ 
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FIG. 2 

mhgrrpprsaalllllllltaaaaa i 

qdrdlrqIgpkgqkgepgdikdwgprgJpgpqgpageqgqrgdrgekgekgapgprgrdgepgtpgnpgppgppgppgppglggn 
paa qmaggfdekaggaqmgvmq gpmgpmgprgppgptgapgpqg 

fqgnpgepgepgaagpmgpr gppgppgkpgddgetgkpgksgergppgpqgargfpgtpglpgvkghrgypgldgakg 

eagapgakgesgspgengspgpmgprglpgergrpgpsgaagargndglpgpagppgpvgpagapgfpgapgskgeagptgargpe 

gaqgprgesgtpgspgpagapgnpgtdgipgakgsagapgiagapgfpgprgppgpqgatgplgpkgqtgepgiagfkgeqgpkge 

tgpagpqgapgpageegkrgargepgaagpvgppgergapgnrgfpgqdglagpkgapgergpaglagpkgatgdpgrpgepglpg 

argltgrpgdagpqgkvgptgapgedgrpgppgpqgargqpgvmgfpgpkgangepgkagekglpgapglrglpgkdgetgaagpp 

gpagpvgergeqgapgpsgfqglpgppgppgesgkpgdqgvpgeagapglvgprgergfpgergspgaqglqgprglpgtpgtdgp 

kgatgpagpngaqgppglqgmpgergaagiaglkgdrgdvgekgpegapgkdgargltgpigppgpagpngekgesgppgpsgaag 

argapgergepgapgpagfagppgadgqpgakgeqgepgqkgdagapgpqgpsgapgpqgptgvtgpkgargaqgppgatgfpgaa 

grvgppgpngnpgppgppgsagkdgpkgvrgdagppgragdpglqgpagppgekgepgedgpagpdgppgpqglagqrgivglpgq 

rgergfpglpgpsgepgkqgapgsagdrgppgpvgppgltgpagepgregnpgadglpgrdgaagvkgdrgetgpvgapgapgapg 

apgpvgptgkqgdrgetgaqgpmgpsgpagargmpgpqgprgdkgetgeagerglkghrgftglqglpgppgpsgdqgaagpagps 
gprgppgpv 

gpsgkdgsngmpgpigppgprgrs gepgpagppgnpgppgppgpp gtgidmsafaglgqte kgpdpirymra dea 

agglrqhdvevdatlkslnnqiesirspegskknpartcrdiklchpemsgdywidpnqgctldaikvfcnmetget 
cvyptpssiprkiottsktkdj^^ 

kailiqgsndveiraegnsrftysvledgctkhtgkwgktvieyrlqktsrlsivdtapmdiggadqbfgvdigpvcfl 
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FIG. 8 l.( I.) >< 
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FIG. 9 




FIG. 10 
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FIG. 12 



M 1 2 3 4 5 6 

Kda 
182.9 
113.7 
80.9 
63.8 
49.5 

37.4 
26.0 
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SEQUENCE LISTING 

<no> ^HARiirttmEwmiiER 

<i2o> ~#<amnsttjR93n^^tkm^A^tt 

<130> IEC030029PCT 
<160> 3 

<170> Patentln version 3. 1 

<210> 1 

<211> 5495 

<212> DNA 

<213> genomic DNA 

<400> 1 

ccaggcaagg atggcgcacg tgtaagtggg gcacggccat ggggtgggct ggcaaaggat 60 

gctcacagag accacatcct catctctctc tctctcccat agggtctgac gggtcccatt 120 

ggtccccctg gccctgctgg ccccaacggt gagaaggtga gagcagcatc acagcacccc 180 

acattacgcc ccatgggatg accccagtgc ctccacctct ccatcctttc ttttccaggg 240 

tgaatccggc cctcctggtc catctggtgc tgccggtgcc cgtggtgccc ccgtaagcac 300 

aatgtctgca gcccctgggt gcccctaacc ttcaccctaa acccccatca acccctttat 360 

caacctcccc catctcttcc cattagggtg agcgtggcga gcccggtgcc cccggtcctg 420 

ctggatttgc tggccccccg gtgagtgttt caccccgaag cccccatcgc acacccacgt 480 

cttcacccca catcctcacc ccactcatgg tggctgctgt tcccatcagg gcgccgatgg 540 

acaacccggt gccaaaggcg agcagggaga gcccgggcag aagggtgacg cgggcgctcc 600 

tggtccccaa ggtccctccg gcgctcctgg cccccaggta caacaccaaa tggggcaaac 660 

ccccaaattt gggacgtcac ggccccaatg caggcacact gcagctcccg ttcggatttg 720 

taacctgttt ttctctcctt cctagggtcc aaccggtgtc actggtccca aaggagctcg 780 

tggggctcag ggtccccctg tgagtaccgg ggggtgggct gcagggtggg gaaggagcgg 840 
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ccgtggggct gagctgtgtc tgagccgttt ctcctctccc tctctcctct gactctgtga 900 

ttccctcccc agggagccac gggattcccc ggagctgccg gccgtgtggg accgcccggc 960 

cctaatgtga gtctgggggc gttctgggat tgcccccacc tggggtttgg gcgctgcttc 1020 

cccgcgctgc gtgttggagg gggcactgtt tccctgcaca gacacgtggg gttttcctcc 1080 

ttggctctct gatgttggct tttggggcca ttccaatggt agagaaggac ttttctaagg 1140 

gcaagagctc cccaagaagc agcagtggga tgcgggtgat aaagatggaa tggctgcctc 1200 

tggtttgcac caacgctgct ttccttccct ttagggtaac ccaggccccc ccggaccccc 1260 

cggctctgct ggcaaagacg gccccaaggg tgttcgtggc gacgccggcc cccccggccg 1320 

tgcaggtgac cccggcctcc aaggccccgc cggccccccc ggcgagaagg gcgaacccgg 1380 

cgaggacggc cccgcggtga ggattctggg ggtctcctcc ctccgtgcac cccctggctg 1440 

cgtggtgccg ttgttcttag tctgatttcc ccctctgctg ccctgcaggg tcccgacggc 1500 

cccccccggc cctcaaggct tggcaggaca gcgtggtatt gtgggtctcc caggacagcg 1560 

tggtgagaga ggcttccccg gactgccggg gccatcggtg agtgggtcgc tctcatttgg 1620 

gtgcactgaa tcctatgggg tgcagagatg tgggggccgc gatgctctgg agcccatctc 1680 

aggggtcgcc agccctttgg tgcagcccgg ggacaccgtt tgcaggtggg ttggggtttt 1740 

gcggagctcc tttttcccca ccaggagccg ctggtgcaag gcttaaagcc ggggcaggaa 1800 

aaccatcagt ggttatttgt tgcagagggg tctgggagcc ataaaaaacg gggaaggggc 1860 

agcgctgggg tctctcccac tcatgcacct ctttcccatc tttcagggag aacctggaaa 1920 

gcaaggagcg cctggctctg cgggtgaccg aggtcccccc ggccccgtgg gcccccctgg 1980 

gctgacaggt cctgctggag aacccgggcg cgaggtaagc aaaaccccac agcatcacag 2040 

cggcaccggg catcaccaac cccatggcac agctcagctc ccagagctcc .ccggtgtctt 2100 

tttctccagc actgaaagga gactttgcac aaatcctgct ccacccgggt tgtaacatcc 2160 
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ccttttcctc ctagggcaac cctggtgctg acggtccccc aggcagggat ggcgcagctg 2220 

gcgtgaaggt gagcttgcca tgcgctcccc attggcactc gccatccccg tgccaaaagc 2280 

tgtggggttt tgcacagatc tgacctctct gttgtctgct cgcagggtga tcgtggtgag 2340 

accggccctg tgggtgctcc cggtgctcct ggagcccctg gcgcccccgg ccctgttggt 2400 

cccactggaa aacaaggaga cagaggcgag acggtgagtg ctggcacaag ggtttagggt 2460 

ttagggtctc cttatggctg aaaatgtgca ggggttcccc tcaaggtttg ttccttgcac 2520 

cagtgctgag tgcatttaaa gatgctgtga ggcaccaaca gctgctgatt gtcactgttg 2580 

cccggatctg gggtgcggag catggggctg gctcagacac ccccgaaatc ccaaattcat 2640 

ggcttcgagg tggtgcttct ggtcgctggc accttctgat gtcctttttt tctccctgca 2700 

gggtgcacaa gggcccatgg gtccctctgg tcccgctgga gctcgaggaa tgccggtgag 2760 

tggtgctgag tgcatcggca catcccacgt acagagcgtg gggtcctgcg tgccaggagg 2820 

gggtctgcca ccctgagccc gacacagccc tgtccccact ttagggtccc caaggacctc 2880 

gtggtgacaa aggtgagacg ggagaggctg gagagagagg gctgaagggc caccgcggct 2940 

tcaccggtct gcagggtctg cccggaccac ccgtaagttg gtttggggag cactgagccc 3000 

ccccccccgt acgatgcggc tcctttgggg tctctgtggc caccgaggct ctgtctggcc 3060 

caaagtgctg accgcagagc tgtgaccacc ccggcttcct cctcagggcc cgtctggaga 3120 

ccaaggtgct gccggtcccg ctggtccctc cggtcccaga gtaagtcctg acggtggtgt 3180 

ttggggtggt ggaaggggaa ggagcagcag tggcctccct gggcacctgc agcctctgtt 3240 

cgctcctgtc tgctcatcag caccatcgcc ttccctgccc tgaggccccg caatgccttc 3300 

acctccccgt tttggggctc tctcctaggg tccccctggt cccgtcggcc cctctggcaa 3360 

agacggctct aacggcatgc ccggccccat cggtcctccc ggtccccgtg gacggagtgg 3420 

tgaacccggc cctgcggtga gtcctggtga ggggaggcag ggaatggggt ccagctcgca 3480 

gagcagccca tcagcatcac ttctttctcc catagggtcc tc.ctggaaac cccggtcctc 3540 
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ccggtcctcc tggccccccc ggcaccggca 
agacggagaa gggccccgac cccatccgct 
tgcggcagca cgacgtggag gtggacgcca 
gcatccgcag ccccgagggc tccaagaaga 
tctgccatcc cgagtggaag agcggtaaga 
tccccacagg agagcatccc cagcgtcctc 
gaaagattcc ttgtccaaaa gagctctggg 
cagtcgctgt ccccataggt gttggggaac 
tagtggggat gaggcagcag ttggaccaat 
tgtgcttctg tcggtgtgca tggtggtgat 
ggtcttttcc gatcttaacg actcctagac 
cccccctgca ggagattact ggattgaccc 
agtattctgc aacatggaga caggcgagac 
caggaagaac tggtggacca gcaagacgaa 
catcaacggc ggtttccacg tgggtgtccc 
tgggatgtcc ttcttgcggt catgtggatg 
gaaggtgtag gtttgggtca gttcagctcc 
aactgagctc cctcggtttg tttggcccag 
ccctacagcc ccttacggcc ctacagcagc 
gttgggcaca gaacagccct gtgatgccgg 
gacattgggt ttgggtcagg tcctgggtaa 
gtgggcttta aggacccttc caagccaacc 



tcgacatgtc tgcttttgct ggactgggtc 
acatgggggc agacgaggcg gccggagggc 
ccctcaaatc cctcaacaat cagattgaga 
accctgccag gacctgccgc gacatcaaac 
gctccgcgtg cctctcccgt cctcccctct 
gcaccgacct gcggtcaggt tggatgttag 
cgctgggctg ggctgcccgg ggaggtgggg 
tgtggagatg tggcacttgg gagcgtggct 
cttcgaggtc ttctccagtc ttaatggctc 
gggtggccat ttagacttgg cgatctttga 
ctccccaacc ccatgaacgc tgtttgtcct 
gaaccagggc tgcaccttgg acgccatcaa 
ctgcgtctac ccgaccccca gcagcatccc 
agacaagaag cacgtctggt ttgcagagac 
ccgggtgtcc ttggaaggat cgatcccacc 
ggttttaatg aagttataga gggtgattct 
acaaatcaaa gggaaaggat gggatggagc 
aaaaggtgag gatgagggga ggcctcacgg 
gttaggaaaa aagttctgcc ccggagctgt 
agctcgggga gcattgggac aacgctctca 
cgtgatgtgc agggggcaac cagcccatgg 
attccatggt tctgtgatct gtaaggacct 
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ttccaatcca aaccactctg atttttttct cagccatttg ggaacctgaa gtacggaagt 4920 

cctcccaaaa agctcctgag agtaaggtgg tcataatgcc cgcaggcttt aactcctcac 4980 

ctcttccctc cagttcagct acggcgatga gaacctgtcc cccaacaccg ccagcatcca 5040 

gatgaccttc ctgcgcctcc tgtccaccga gggctcccag aacgtcacct accactgcaa 5100 

gaacagcatc gcctacatgg acgaggagac gggcaacctg aagaaagcca tcctcatcca 5160 

gggatccaac gacgtggaga tcagagccga gggcaacagc aggttcacct acagcgtctt 5220 

ggaggacggc tgcacggtag gttgctgggc gcctgcaaag gaaaggtgca gatggggagg 5280 

gggaggctga ggctgggggg atgaggccgg agcagctgac agcatccctg ccctccttcc 5340 

ctccccagaa acacactggc aaatggggca agacggtgat cgagtaccgg tcgcagaaga 5400 

cctcgcgcct gcccattgta gatattgcac ctatggacat tggcggagcc gatcaggagt 5460 

ttggcgtgga tattggccca gtctgcttct tgtaa 5495 

<210> 2 
<211> 4793 
<212> DNA 
<213> cDNA 

<400> 2 

atgcacggcc gccgcccgcc ccgctccgcc gctctcctcc tcctcctcct ccttctcacg 60 

gccgccgcaa ccgcgcagga ccgcgacctc cgacaacctg gccccaaggg acagaaggga 120 

gaacccggag atattaaaga tgttgtagga ccccgagggc ctccaggacc acagggccca 180 

gcaggagagc agggacagcg aggggaccgt ggcgagaagg gggagaaggg tgctcctggc 240 

ccccgtggga gggatggaga acccggcacc cctggaaacc caggcccccc cggtcccccc 300 

ggacctcctg gcccccccgg acttggtgga aactttgcgg cgcagatggc gggcggcttc 360 

gatgagaagg cgggtggagc gcagatgggt gtcatgcagg gacccatggg ccctatggga 420 

ccccgcggcc cccctggccc cactggcgca cctggtcccc agggatttca aggcaacccc 480 
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ggtgagcccg gcgaacccgg cgctgctggt 
cctgggaaac ccggtgacga tggtgagaca 
ccccccggcc cccagggcgc tcgtggcttc 
ggccaccgag gctaccccgg tttggatggt 
aagggtgaat ctggttcacc gggtgagaac 
ctgcccggag agcgaggacg tcccggcccc 
ggtctccctg gccctgctgg accccctgga 
cccggagccc ccggttcaaa gggtgaagcc 
gcccaaggac cccgcggcga atccggcacc 
ggtaacccag ggactgatgg catccccggt 
gcaggcgctc caggattccc cggcccacgc 
ccactgggac ccaaaggaca gacgggcgaa 
ggaccgaagg gcgagacggg ccccgcagga 
gaaggcaaga gaggagctcg tggtgaacct 
gaaaggggcg ctcctggcaa ccgtggattc 
ggtgctccag gtgaacgcgg ccccgctggt 
cccggacgtc ccggagagcc cgggctgccc 
gatgcgggac ctcaaggcaa agtcggccca 
ggcccccccg gacctcaggg tgctcgtggg 
aaaggcgcta atggtgagcc tggaaaagct 
ctgcggggtc tgcctggcaa ggatggggag 
ggtcctgtgg gtgagagagg agagcaagga 
cccggaccac caggtccccc tggggagagc 



ccgatgggtc cccggggacc tccgggacca 
ggcaaacccg gcaaatctgg tgaacgtggc 
cctgggactc ctggtctccc cggagtgaag 
gccaaaggag aggcgggggc tcctggagcc 
ggctcccccg gccccatggg accccgtggg 
tccggcgccg ccggtgctcg tggcaatgac 
cccgtcggcc ctgccggagc ccccggcttc 
ggccccactg gtgcacgggg tcccgagggt 
cccggctctc ccggccccgc tggcgcaccc 
gccaagggct cggcgggtgc cccgggcatt 
ggcccccccg gaccccaagg tgccaccgga 
cccggcatcg caggcttcaa gggcgagcaa 
ccccaaggtg cccccgggcc ggctggtgag 
ggtgccgccg gccctgtggg cccccccgga 
cccgggcagg acgggctggc cggacccaag 
ctcgccggtc ccaaaggtgc caccggtgac 
ggagcgaggg gtctcaccgg ccgccccggc 
actggtgctc ctggcgagga tggccgcccc 
cagcctggtg tgatgggttt ccccggtccc 
ggagagaaag gactgcccgg cgccccaggg 
acgggagctg ccggcccccc tggacccgct 
gcccccggtc cttccggctt ccagggactg 
ggcaaacccg gagaccaggg tgttcctgga 
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gaagccggtg cccccggtct tgttggtccc 
ggctctcccg gtgcccaagg gctgcagggt 
gacggaccca agggtgcaac cggtccagcc 
ctgcagggaa tgcccggtga gagaggagca 
ggagatgttg gtgagaaagg acctgaggga 
acgggtccca ttggtccccc tggccctgct 
cctcctggtc catctggtgc tgccggtgcc 
ggtgcccccg gtcctgctgg atttgctggc 
aaaggcgagc agggagagcc cgggcagaag 
ccctccggcg ctcctggccc ccagggccca 
ggggctcagg gtccccctgg agccacggga 
cccggcccta atggtaaccc aggccccccc 
cccaagggtg ttcgtggcga cgccggcccc 
ggccccgccg gcccccccgg cgagaagggc 
gacggccccc ccggccctca aggcttggca 
cagcgtggtg agagaggctt ccccggactg 
ggagcgcctg gctctgcggg tgaccgaggt 
acgggtcctg ctggagaacc cgggcgcgag 
agggatggcg cagctggcgt gaagggtgat 
ggtgctcctg gagcccctgg cgcccccggc 
agaggcgaga cgggtgcaca agggcccatg 
atgccgggtc cccaaggacc tcgtggtgac 



agaggtgaac gtggattccc cggtgaacgc 
ccccgtgggc tccccggaac gcccggcact 
ggccccaacg gtgcccaggg tcccccaggg 
gctggcatcg ctggcctcaa gggtgaccgg 
gctccaggca aggatggcgc acgtggtctg 
ggccccaacg gtgagaaggg tgaatccggc 
cgtggtgccc ccggtgagcg tggcgagccc 
cccccgggcg ccgatggaca acccggtgcc 
ggtgacgcgg gcgctcctgg tccccaaggt 
accggtgtca ctggtcccaa aggagctcgt 
ttccccggag ctgccggccg tgtgggaccg 
ggaccccctg gctctgctgg caaggacggc 
cccggccgtg caggtgaccc cggcctccaa 
gaacccggcg aggacggccc cgcgggtccc 
ggacagcgtg gtattgtggg tctcccagga 
ccggggccat cgggagaacc tggaaagcaa 
ccccccggcc ccgtggggcc ccctgggctg 
ggcaaccctg gtgctgacgg tctcccaggc 
cgtggtgaga ccggccctgt gggtgccccc 
cctgttggtc ccactggaaa acaaggagac 
ggtccctctg gtcccgctgg agctcgagga 
aaaggtgaga cgggagaggc tggagagaga 
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gggctgaagg gccaccgtgg cttcaccggt 
tctggagacc aaggtgctgc cggtcccgct 
cccgtcggcc cctctggcaa agatggctct 
ggtccccgtg gacggagtgg tgaacccggc 
cccggtcctc ctggcccccc cggcaccggc 
cagacggaga agggccccga ccccatccgc 
ctgcggcagc acgacgtgga ggtggatgcc 
agcatccgca gccccgaggg ctccaagaag 
ctctgccatc ccgagtggaa gagcggagat 
ttggacgcca tcaaagtatt ctgcaacatg 
cccagcagca tccccaggaa gaactggtgg 
tggtttgcag agaccatcaa cggcggtttc 
cccaacaccg ccagcatcca gatgaccttc 
aacgtcacct accactgcaa gaacagcatc 
aagaaagcca tcctcatcca gggatccaac 
aggttcacct acagcgtctt ggaggacggc 
acggtgatcg agtaccggtt gcagaagacc 
atggacattg gcggagccga tcaggagttt 
taaaaagggt tgttgttatt tgtgtgtttg 
tttttttttt tttttagaaa agaaaggaat 
ccacccccag gacccgcacg ttcccagcac 
cgcgcccctt cgggaccctc cggcgccgtc 
cttatattta tttattgcct tcctggaagg 



ctgcagggtc tgcccggacc acccggcccg 
ggtccctccg gtcccagagg tccccctggt 
aacggcatgc ccggccccat cggtcctccc 
cctgcgggtc ctcctggaaa ccccggtcct 
atcgacatgt ctgcttttgc tggactgggt 
tacatgaggg cagacgaggc ggccggaggg 
accctcaaat ccctcaacaa tcagattgag 
aaccctgcca ggacctgccg cgacatcaaa 
tactggattg acccgaacca gggctgcacc 
gagacgggcg agacctgcgt ctacccgacc 
accagcaaga cgaaagacaa gaagcacgtc 
cacttcagct acggcgatga gaacctgtcc 
ctgcgcctcc tgtccaccga gggctcccag 
gcctacatgg acgaggagac gggcaacctg 
gacgtggaga tcagagccga gggcaacagc 
tgcacgaaac acactggcaa atggggcaag 
tcgcgcctgt ccattgtaga tactgcacct 
ggcgtggata ttggcccagt ctgcttcttg 
tttgttgttt ggttgttgtt ttttgtttct 
ccagcccaat cccataaaag caaaccagtc 
aacttctgca ctgaacggat ggcacgaccc 
accgggcaga ctgcgaaata caaccacggg 
cctggtttcg tagggcgggt ggaggtggga 
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atcaatctgg caggtgtgac ggcccccctc cccacaaagg gatctggcaa acgcaggtat 4620 

cgcgaatccc ctcccctccc cgtgtatcac cagcaggagt gctaatgtat catacaacag 4680 

aaatggtgct attcttgtaa aacaagtctg tattttttaa catcagttga tataaaaaca 4740 

acaaaaaaaa aaacttttgg tggaaagtaa aaaaaacaaa aaaaaaaaaa aaa 4793 



<210> 3 

<211> 1420 

<212> PRT 

<213> chicken 

<400> 3 

Met His Gly Arg Arg Pro Pro Arg Ser Ala Ala Leu Leu Leu Leu Leu 
15 10 15 



Leu Leu Leu Thr Ala Ala Ala Ala Ala Gin Asp Arg Asp Leu Arg Gin 
20 25 30 



Pro Gly Pro Lys Gly Gin Lys Gly Glu Pro Gly Asp He Lys Asp Val 
35 40 45 



Val Gly Pro Arg Gly Pro Pro Gly Pro Gin Gly Pro Ala Gly Glu Gin 
50 55 60 



Gly Gin Arg Gly Asp Arg Gly Glu Lys Gly Glu Lys Gly Ala Pro Gly 
65 70 75 80 



Pro Arg Gly Arg Asp Gly Glu Pro Gly Thr Pro Gly Asn Pro Gly Pro 
85 . 90 95 



Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Leu Gly Gly Asn Phe 
100 105 110 
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Ala Ala Gin Met Ala Gly Gly Phe Asp Glu Lys Ala Gly Gly Ala Gin 
115 120 125 



Met Gly Val Met Gin Gly Pro Met Gly Pro Met Gly Pro Arg Gly Pro 
130 135 140 



Pro Gly Pro Thr Gly Ala Pro Gly Pro Gin Gly Phe Gin Gly Asn Pro 
145 150 155 160 



Gly Glu Pro Gly Glu Pro Gly Ala Ala Gly Pro Met Gly Pro Arg Gly 
165 170 175 



Pro Pro Gly Pro Pro Gly Lys Pro Gly Asp Asp Gly Glu Thr Gly Lys 
180 185 190 



Pro Gly Lys Ser Gly Glu Arg Gly Pro Pro Gly Pro Gin Gly Ala Arg 
195 200 205 



Gly Phe Pro Gly Thr Pro Gly Leu Pro Gly Val Lys Gly His Arg Gly 
210 215 220 



Tyr Pro Gly Leu Asp Gly Ala Lys Gly Glu Ala Gly Ala Pro Gly Ala 
225 230 235 240 



Lys Gly Glu Ser Gly Ser Pro Gly Glu Asn Gly Ser Pro Gly Pro Met 
245 250 255 



Gly Pro Arg Gly Leu Pro Gly Glu Arg Gly Arg Pro Gly Pro Ser Gly 
260 265 270 



Ala Ala Gly Ala Arg Gly Asn Asp Gly Leu Pro Gly Pro Ala Gly Pro 
275 280 285 



Pro Gly Pro Val Gly Pro Ala Gly Ala Pro Gly Phe Pro Gly Ala Pro 
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290 295 300 



Gly Ser Lys Gly Glu Ala Gly Pro Thr Gly Ala Arg Gly Pro Glu Gly 
305 310 315 320 



Ala Gin Gly Pro Arg Gly Glu Ser Gly Thr Pro Gly Ser Pro Gly Pro 
325 330 335 



Ala Gly Ala Pro Gly Asn Pro Gly Thr Asp Gly He Pro Gly Ala Lys 
340 345 350 



Gly Ser Ala Gly Ala Pro Gly He Ala Gly Ala Pro Gly Phe Pro Gly 
355 360 365 



Pro Arg Gly Pro Pro Gly Pro Gin Gly Ala Thr Gly Pro Leu Gly Pro 
370 375 380 



Lys Gly Gin Thr Gly Glu Pro Gly He Ala Gly Phe Lys Gly Glu Gin 
385 390 395 400 



Gly Pro Lys Gly Glu Thr Gly Pro Ala Gly Pro Gin Gly Ala Pro Gly 
405 410 415 



Pro Ala Gly Glu Glu Gly Lys Arg Gly Ala Arg Gly Glu Pro Gly Ala 
420 425 430 



Ala Gly Pro Val Gly Pro Pro Gly Glu Arg Gly Ala Pro Gly Asn Arg 
435 440 445 



Gly Phe Pro Gly Gin Asp Gly Leu Ala Gly Pro Lys Gly Ala Pro Gly 
450 455 460 



Glu Arg Gly Pro Ala Gly Leu Ala Gly Pro Lys Gly Ala Thr Gly Asp 
465 470 475 480 
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Pro Gly Arg Pro Gly Glu Pro Gly Leu Pro Gly Ala Arg Gly Leu Thr 
485 490 495 



Gly Arg Pro Gly Asp Ala Gly Pro Gin Gly Lys Val Gly Pro Thr Gly 
500 505 510 



Ala Pro Gly Glu Asp Gly Arg Pro Gly Pro Pro Gly Pro Gin Gly Ala 
515 520 525 



Arg Gly Gin Pro Gly Val Met Gly Phe Pro Gly Pro Lys Gly Ala Asn 
530 535 540 



Gly Glu Pro Gly Lys Ala Gly Glu Lys Gly Leu Pro Gly Ala Pro Gly 
545 550 555 560 



Leu Arg Gly Leu Pro Gly Lys Asp Gly Glu Thr Gly Ala Ala Gly Pro 
565 570 575 



Pro Gly Pro Ala Gly Pro Val Gly Glu Arg Gly Glu Gin Gly Ala Pro 
580 585 590 



Gly Pro Ser Gly Phe Gin Gly Leu Pro Gly Pro Pro Gly Pro Pro Gly 
595 600 605 



Glu Ser Gly Lys Pro Gly Asp Gin Gly Val Pro Gly Glu Ala Gly Ala 
610 615 620 



Pro Gly Leu Val Gly Pro Arg Gly Glu Arg Gly Phe Pro Gly Glu Arg 
625 630 635 640 



Gly Ser Pro Gly Ala Gin Gly Leu Gin Gly Pro Arg Gly Leu Pro Gly 
645 650 655 



12 



WO 2004/052910 



Thr Pro Gly Thr Asp Gly Pro Lys Gly Ala Thr Gly Pro Ala Gly Pro 
660 665 670 



Asn Gly Ala Gin Gly Pro Pro Gly Leu Gin Gly Met Pro Gly Glu Arg 
675 680 685 



Gly Ala Ala Gly lie Ala Gly Leu Lys Gly Asp Arg Gly Asp Val Gly 
690 695 700 



Glu Lys Gly Pro Glu Gly Ala Pro Gly Lys Asp Gly Ala Arg Gly Leu 
705 710 715 720 



Thr Gly Pro He Gly Pro Pro Gly Pro Ala Gly Pro Asn Gly Glu Lys 
725 730 735 



Gly Glu Ser Gly Pro Pro Gly Pro Ser Gly Ala Ala Gly Ala Arg Gly 
740 745 750 



Ala Pro Gly Glu Arg Gly Glu Pro Gly Ala Pro Gly Pro Ala Gly Phe 
755 760 765 



Ala Gly Pro Pro Gly Ala Asp Gly Gin Pro Gly Ala Lys Gly Glu Gin 
770 775 780 



Gly Glu Pro Gly Gin Lys Gly Asp Ala Gly Ala Pro Gly Pro Gin Gly 
785 790 795 800 



Pro Ser Gly Ala Pro Gly Pro Gin Gly Pro Thr Gly Val Thr Gly Pro 
805 810 815 



Lys Gly Ala Arg Gly Ala Gin Gly Pro Pro Gly Ala Thr Gly Phe Pro 
820 825 830 
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Gly Ala Ala Gly Arg Val Gly Pro Pro Gly Pro Asn Gly Asn Pro Gly 
835 840 845 



Pro Pro Gly Pro Pro Gly Ser Ala Gly Lys Asp Gly Pro Lys Gly Val 
850 855 860 



Arg Gly Asp Ala Gly Pro Pro Gly Arg Ala Gly Asp Pro Gly Leu Gin 
865 870 875 880 



Gly Pro Ala Gly Pro Pro Gly Glu Lys Gly Glu Pro Gly Glu Asp Gly 
885 890 895 



Pro Ala Gly Pro Asp Gly Pro Pro Gly Pro Gin Gly Leu Ala Gly Gin 
900 905 910 



Arg Gly lie Val Gly Leu Pro Gly Gin Arg Gly Glu Arg Gly Phe Pro ' 
915 920 925 



Gly Leu Pro Gly Pro Ser Gly Glu Pro Gly Lys Gin Gly Ala Pro Gly 
930 935 940 



Ser Ala Gly Asp Arg Gly Pro Pro Gly Pro Val Gly Pro Pro Gly Leu 
945 950 955 960 



Thr Gly Pro Ala Gly Glu Pro Gly Arg Glu Gly Asn Pro Gly Ala Asp 
965 970 975 



Gly Leu Pro Gly Arg Asp Gly Ala Ala Gly Val Lys Gly Asp Arg Gly 
980 985 990 



Glu Thr Gly Pro Val Gly Ala Pro Gly Ala Pro Gly Ala Pro Gly Ala 
995 1000 1005 



Pro Gly Pro Val Gly Pro Thr Gly Lys Gin Gly Asp Arg Gly Glu 
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1010 1015 1020 

Thr Gly Ala Gin Gly Pro Met Gly Pro Ser Gly Pro Ala Gly Ala 
1025 1030 1035 

Arg Gly Met Pro Gly Pro Gin Gly Pro Arg Gly Asp Lys Gly Glu 
1040 1045 1050 

Thr Gly Glu Ala Gly Glu Arg Gly Leu Lys Gly His Arg Gly Phe 
1055 1060 1065 

Thr Gly Leu Gin Gly Leu Pro Gly Pro Pro Gly Pro Ser Gly Asp 
1070 1075 1080 

Gin Gly Ala Ala Gly Pro Ala Gly Pro Ser Gly Pro Arg Gly Pro 
1085 1090 1095 

Pro Gly Pro Val Gly Pro Ser Gly Lys Asp Gly Ser Asn Gly Met 
1100 1105 mo 

Pro Gly Pro He Gly Pro Pro Gly Pro Arg Gly Arg Ser Gly Glu 
H15 1120 1125 

Pro Gly Pro Ala Gly Pro Pro Gly Asn Pro Gly Pro Pro Gly Pro 
1130 H35 1140 

Pro Gly Pro Pro Gly Thr Gly He Asp Met Ser Ala Phe Ala Gly 
H45 H50 1155 

Leu Gly Gin Thr Glu Lys Gly Pro Asp Pro He Arg Tyr Met Arg 
H60 1165 1170 



Ala Asp Glu Ala Ala Gly Gly Leu Arg Gin His Asp Val Glu Val 
1175 H80 1185 
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Asp Ala Thr Leu Lys Ser Leu Asn Asn Gin He Glu Ser He Arg 
1190 1195 1200 



Ser Pro Glu Gly Ser Lys Lys Asn Pro Ala Arg Thr Cys Arg Asp 
1205 1210 1215 



He Lys Leu Cys His Pro Glu Trp Lys Ser Gly Asp Tyr Trp He 
1220 1225 1230 



Asp Pro Asn Gin Gly Cys Thr Leu Asp Ala He Lys Val Phe Cys 
1235 1240 1245 



Asn Met Glu Thr Gly Glu Thr Cys Val Tyr Pro Thr Pro Ser Ser 
1250 1255 1260 



He Pro Arg Lys Asn Trp Trp Thr Ser Lys Thr Lys Asp Lys Lys 
1265 1270 1275 



His Val Trp Phe Ala Glu Thr He Asn Gly Gly Phe His Phe Ser 
1280 1285 1290 



Tyr Gly Asp Glu Asn Leu Ser Pro Asn Thr Ala Ser He Gin Met 
1295 1300 1305 



Thr Phe Leu Arg Leu Leu Ser Thr Glu Gly Ser Gin Asn Val Thr 
1310 1315 1320 



Tyr His Cys Lys Asn Ser He Ala Tyr Met Asp Glu Glu Thr Gly 
1325 1330 1335 



Asn Leu Lys Lys Ala He Leu He Gin Gly Ser Asn Asp Val Glu 
1340 1345 1350 
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He Arg Ala Glu Gly Asn Ser Arg Phe Thr Tyr Ser Val Leu Glu 
1355 1360 1365 



Asp Gly Cys Thr Lys His Thr Gly Lys Trp Gly Lys Thr Val He 
1370 1375 1380 



Glu Tyr Arg Leu Gin Lys Thr Ser Arg Leu Ser He Val Asp Thr 
1385 1390 1395 



Ala Pro Met Asp He Gly Gly Ala Asp Gin Glu Phe Gly Val Asp 
1400 1405 1410 



He Gly Pro Val Cys Phe Leu 
1415 1420 
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